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Adipose derived stem cells (ASCs) and dedifferentiated fat cells (DFAT cells) have emerged as 
alternative cell sources in tissue engineering and regeneration. They exhibit multilineage 
differentiation and provide high potential similar to bone marrow mesenchymal stem cells 
(BMMSCs). However, the heterogeneity of ASCs derived from stromal vascular fraction (SVF) still 
has conflicting results, and reports on DFAT cells characterization are few. Moreover, there is no 
study reporting DNA methylation in ASCs compared to DFAT cells and the relationship of DNA 
methylation to aging. Therefore, this study aimed to examine phenotypic characterization and DNA 
methylation profiling in ASCs and DFAT cells from aging subjects. Results showed that ASCs and 
DFAT cells displayed all mesenchymal cell markers but lacked hematopoietic stem cells and 
endothelial cell markers except in von Willebrand factor (vWF). They provided characteristics as 
stem cells, including proliferation, multilineage differentiation, and long term expansion. However, 
DFAT cells demonstrated contrary features to ASCs in terms of higher proliferation, expression of 
smooth muscle actin alpha (SMA-α), and low cellular senescence. DNA methylation of ASCs and 
DFAT cells demonstrated similar hypermethylation patterns in three potent adipogenic genes 
implying cellular stability from early to late passage. Consequently, ASCs and DFAT cells in early 
passage are capable to use as cell-based therapy albeit derived from aging subjects. Our findings 
were suggested that DNA hypermethylation might correlate to aging subjects, while adipogenic 
differentiation relating to cellular senescence. 
